Flow cytometric analysis of Pig-a gene mutation and chromosomal damage induced by procarbazine hydrochloride in CD-1 mice.
Procarbazine is a genotoxic carcinogen whose DNA-damaging activities are not reliably detected in vitro. We evaluated the in vivo genotoxic effects of procarbazine on hematopoietic cells of male CD-1 mice using a multi-endpoint study design that scored micronucleated reticulocyte (MN-RET) frequency and gene mutation at the Pig-a locus. CD-1 mice were treated for 3 days with procarbazine, up to 150 mg/kg/day. Blood samples collected on Day 3 exhibited robust induction of MN-RETs, with the high dose group exhibiting a mean 29-fold increase. Blood collected 15 and 30 days after treatment began was analyzed for Pig-a mutation with a dual labeling method that facilitated mutant cell frequency measurements in both total erythrocytes and the reticulocyte subpopulation. Procarbazine significantly increased mutant reticulocyte frequencies by Day 15. Mutant erythrocyte responses were also apparent, with a peak incidence observed for the high dose group on Day 30. These results demonstrate that the complex metabolism and resulting genotoxicity of procarbazine is best evaluated in intact animal models, and show that the flow cytometric methods employed offer a means to efficiently monitor both in vivo chromosomal damage and mutation.